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Control arrangement for dental device and method of con- 
trolling dental device 

FIELD OF THE INVENTION 

[0001] The invention relates to controlling a dental device, in par- 
ticular to a hygienic control arrangement for a dental device. 

BACKGROUND OF THE INVENTION 

[0002] In all medical treatments, such as odontological treatments, 
disinfection of treatment instruments and environment is of high importance. 
The purpose of disinfection is to kill microbes and thus to guarantee that the 
treatment environment and devices are safe for patients. Disinfection can be 
carried out as thermal disinfection, for example by boiling an instrument or by 
sterilizing it in autoclave, or as chemical disinfection, for example by wiping an 
instrument with a suitable disinfectant or by soaking it in a disinfectant solution. 
In disinfection, however, attention has to be paid to the material of the instru- 
ment. For example, not all plastic types can be disinfected chemically since 
their surfaces may absorb disinfectant. Furthermore, some materials, such as 
plastics, do not sustain high temperatures, either. Several sensitive instru- 
ments do not endure autoclaving. 

[0003] Disinfection is, however, a necessary measure in connection 
with daily dental care. Mere disinfection of instruments does not, however, 
guarantee a hygienic environment for dental care, but the dental apparatuses 
and their controls should be designed and manufactured so that their surfaces 
can be easily disinfected or they include detachable parts that endure auto- 
claving. 

[0004] Dental devices are typically controlled by means of a key- 
board interface integrated into the device and a 'foot control 1 . The keyboard is 
mainly used for setting operating parameters for the instruments and for similar 
control functions, and the foot control is employed for controlling the instru- 
ments during operation. 

[0005] Doctors generally use computers for processing patient in- 
formation. Computers are typically controlled by a controller placed next to the 
treatment device, such as a mouse or keys. In connection with treatments, 
doctors touch a patient with their hands, and if a computer is used in between, 
this poses a hygiene risk since microbes, such as bacteria and viruses, may be 
transmitted from the controller to the patient through touch. 
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[0006] It is known that cleaning and disinfection of typical control- 
lers, such as a mouse or keyboard, is difficult due to their shape and materials. 
From the controller, microbes may be transmitted from the controller further to 
patients through touch, which is particularly detrimental in connection with den- 
tal treatment since, when the skin or mucous membranes are broken, the sys- 
tem is particularly vulnerable to microbes, which may cause infections, for ex- 
ample. The control surface can naturally be covered by a disposable or disin- 
fectable protective cover, such as a plastic bag intended for the purpose, but in 
this case, the use of the control is difficult and the replacement or disinfection 
of the protective cover is relatively troublesome. 

BRIEF DESCRIPTION OF THE INVENTION 

[0007] The object of the invention is to provide a dental apparatus 
which comprises a dental device that can be controlled hygienically by a con- 
troller so as to alleviate the above-mentioned problems. The object of the in- 
vention is achieved by a dental apparatus and a method which are character- 
ized by what is stated in the independent claims. 

[0008] The preferred embodiments of the invention are disclosed in 
the dependent claims. 

[0009] The idea underlying the invention is that the dental appara- 
tus comprises a dental device, a graphic display and a user interface con- 
nected functionally to one another. The user interface is arranged to be used 
for controlling functions of the dental device. The user interface is a touch pad 
and the graphic display comprises means for showing symbols describing the 
control functions of the dental device, such as icons, and a cursor. The dental 
apparatus further comprises means for moving and controlling the cursor in 
response to a touch of a pointer means, such as a pointer pen or finger, and its 
movement on the surface of the touch pad. Such a touch pad typically com- 
prises a uniform and even contact surface, which is easy to wipe with disinfec- 
tant. According to a preferred embodiment of the invention, a functional con- 
nection is arranged between the touch pad and the graphic display through a 
computer. Furthermore, according to a preferred embodiment of the invention, 
the touch pad is arranged to control a computer functionally connected to the 
dental device. In addition, according to a preferred embodiment of the inven- 
tion, the touch pad is arranged to control the dental device through the com- 
puter. According to a further preferred embodiment of the invention, a detach- 
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able and disinfectable or disposable film, which can be replaced by a new one 
after it has worn out, is arranged to be attached to the contact surface. 

[0010] According to a preferred embodiment of the invention, the 
touch pad comprises a capacitive or a resistive contact surface. According to a 
preferred embodiment of the invention, the touch pad is arranged to produce 
control information for the dental device in response to the fact that the contact 
surface of the touch pad is pressed or something slides on it so that the mate- 
rial layers included in the touch pad touch one another at the point in question, 
thus interrupting the current flow in the electrode network included in the touch 
pad. 

[0011] According to a preferred embodiment of the invention, the 
touch pad is integrated into the dental apparatus, or correspondingly, the touch 
pad is placed under the backrest of the patient chair included in the dental ap- 
paratus. 

[0012] According to a preferred embodiment of the invention, the 
dental apparatus further comprises a computer, in which case the touch pad is 
arranged to produce control information for the dental device through the com- 
puter so that control information is modified on the basis of the patient informa- 
tion included in the computer. 

[0013] The apparatus according to the invention provides consider- 
able advantages. An advantage is that the controller surface is easy to clean 
and disinfect between treatments or even during a treatment. Thus the use of 
the dental device according to the invention is considerably more hygienic than 
that of prior art dental devices. A further advantage is that the user can operate 
the controller also when wearing protective gloves, which facilitates the control- 
ling of the dental device during a treatment. In addition, an advantage is that 
the controller can be placed relatively freely with respect to the dental device, 
and thus the controller can be, for example, integrated into a surface of the 
dental device, such as the top of a instrument table. Thus the controller can 
also be placed economically in a suitable place, considering the motion path 
of the controller user's hands during the operation, for example. 

BRIEF DESCRIPTION OF THE FIGURES 

[0014] In the following, the invention will be described in greater de- 
tail with reference to the accompanying drawings, in which 
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Figure 1 is a block diagram illustrating a dental apparatus according 
to a preferred embodiment of the invention, and 

Figure 2 is a block diagram illustrating a dental apparatus according 
to a preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] In the following, a preferred embodiment of the invention will 
be described referring to Figure 1, which illustrates, as a block diagram, a den- 
tal apparatus 100, which includes a dental device and a control device con- 
nected functionally to it. In this application, the dental device refers to a device 
to which one or more instruments used in dental treatment can be attached. 
The dental device is generally arranged to feed power, water and/or com- 
pressed air into the instruments. The dental device typically comprises an in- 
strument table 102, a frame part 104 and a cable conduit 106 connecting 
them. The instrument table 102 comprises an electronics unit 108, which is 
arranged to perform the functions needed to control the dental instruments. 
The frame part 104 comprises an electronics unit 110 of its own. The instru- 
ments 1 12 are attached to the instrument table 102 by means of several simi- 
lar instrument connectors C, and the dental device is arranged to identify the 
instrument used at a given time. In response to this, the electronics unit 108 
adjusts physical variables according to each instrument. Electric wires, signal 
wires and pipes needed for conveying water and air travel inside the cable 
conduit 106. 

[0016] Controllers functionally connected to the dental device, such 
as a keyboard 116 and a foot control 117, are used to transmit control com- 
mands to the electronics unit 1 10 of the frame part of the dental device and/or 
directly to the electronics unit 108 of the instrument table. These control com- 
mands can adjust the operation and settings of the instruments. The electron- 
ics units may include a digital data processing unit, such as a microprocessor, 
to which control information formed is transmitted from the controller 116, 117 
preferably by means of a control signal. 

[0017] To solve the above-mentioned hygiene problems, the con- 
troller 1 16 is preferably implemented as a touch pad, which in cooperation with 
the graphic display is arranged to produce control information, preferably a 
control signal, for the dental device in response to the fact that the controller's 
touch pad is pointed at with a pointer means, such as a pointer pen or a finger. 
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In this application, the 'touch pad' refers to a user interface which is sensitive to 
touch and movement and used for feeding control information into the dental 
device. The user feeds control information, such as a command, into the dental 
device by moving and touching or pressing a touch-sensitive area of the touch 
pad, i.e. the contact surface, e.g. by a finger or another pointer means. The 
touch pad can be used in the same way as a mouse controller by moving the 
pointer means on the contact surface. In dental treatments, it is advantageous 
to use touch pads as the control means of the dental device since touch pads 
are easy to clean and disinfect thanks to their materials and simple shape. 

[0018] According to a preferred embodiment of the invention, feed- 
ing control information by means of the touch pad requires pressing of the con- 
tact surface. Touch pads that require pressing typically comprise several mate- 
rial layers which are separated from one another and arranged to form an elec- 
trode network where electric current flows. When the user presses the contact 
surface, the material layers touch one another at the point pressed, in which 
case the current flow is interrupted in the electrode network. The point pressed 
in the touch pad can be determined by a 'detection circuit', which is arranged to 
detect an interruption in the current flow. 

[0019] One touch pad suitable for use in the invention is, for exam- 
ple, a touch pad which comprises a resistive or capacitive contact surface and 
can detect both a movement and a press. The surface of a resistive touch pad 
is coated with a thin conductive and resistive layer. On top of the touch- 
sensitive area of the capacitive touch pad, there is a layer which forms a pixel- 
like capacitor matrix and whose electric properties change as a finger touches 
the surface since the capacitance of human body connects part of the voltage 
of the contact point to the earth. The contact point of the touch pad can be de- 
termined by measuring the resistance or capacitance values of the touch pad 
surface. An advantage of the capacitive contact surface is that it also functions 
well when touched with resistive protective gloves, which may constitute a 
problem in the case of a resistive contact surface. 

[0020] According to a preferred embodiment of the invention, the 
contact surface of the touch pad is implemented so that it sustains chemical 
disinfection. Exposition of the surface to disinfectant can preferably be reduced 
by attaching a thin, detachable and preferably disinfectable or disposable film 
to the contact surface. A touch can be detected through the film, which can be 
replaced by a new one after it has worn out. 
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[0021] The touch pad can also be connected to the dental device 
through an interface. Thus the touch pad itself can be placed onto another sur- 
face of the dental device, for example integrated into the top of the instrument 
table. Correspondingly, the touch pad may be arranged in the patient chair, for 
example under the backrest. In addition, according to the invention, the touch 
pad can be implemented as a separate auxiliary device, which can be me- 
chanically attached by an arm to a dental table or to another object, such as a 
cabinet in the treatment room. The touch pad may also be provided with a 
support of its own, in which case its location in relation to the dental device can 
be changed freely. In the placement of the touch pad, attention can also be 
paid to ergonomics by placing the touch pad within reach close to the subject, 
for instance. In particular, the invention enables free placement of the user in- 
terface so that the user of the dental device does not need to see which key 
his finger touches, for example. Consequently, the touch pad can be placed 
economically or otherwise appropriately. 

[0022] Figure 2 illustrates a dental apparatus according to a pre- 
ferred embodiment of the invention, which in accordance with Figure 1 com- 
prises a dental device and a control apparatus connected functionally to it. In 
addition, a graphic display 118 is functionally connected to the dental appara- 
tus. The graphic display in the dental device may show information on the pa- 
tient, on the operations to be performed/that have been performed on him and 
on the patient's health. Furthermore, by means of the touch pad, the dental 
device can be controlled through a computer by utilizing patient information in 
controlling the dental device. In that case, the computer can be controlled to 
transmit, for example, a control signal for adjusting the patient chair to a posi- 
tion suitable for the anatomy of a patient who has visited the clinic earlier or to 
set operating parameters for the instruments according to the operation to be 
performed. 

[0023] It will be obvious to a person skilled in the art that as the 
technology advances, the inventive concept can be implemented in various 
ways. The invention and its embodiments are thus not restricted to the above 
examples but they may vary within the scope of the claims. 
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CLAIMS 

1 . A dental apparatus which comprises a dental device, a graphic 
display and a user interface connected functionally to one another, the user 
interface being arranged to be used for controlling functions of the dental de- 
vice, characterized in that 

the user interface is a touch pad, and 

the graphic display comprises means for showing symbols describ- 
ing the control functions of the dental device and a cursor, and 

the apparatus further comprises means for moving and controlling 
the cursor in response to a touch of a pointer means and its movement on the 
surface of the touch pad. 

2. A dental apparatus according to claim 1, characterized in that 
the functional connection between the touch pad and the graphic 

display is arranged through a computer. 

3. A dental apparatus according to claim 1 or 2, characterized in 

that 

the touch pad is arranged to control the computer functionally con- 
nected to the dental device. 

4. A dental apparatus according to claim 2 or 3, characterized in 

that 

the touch pad is arranged to control the dental device through the 

computer. 

5. A dental apparatus according to claim 1 to 4, characterized in 

that 

the pointer means is a pointer pen or a finger. 

6. A dental apparatus according to any one of the preceding claims, 
characterized in that 

the touch pad comprises a capacitive or a resistive contact surface. 

7. A dental apparatus according to any one of the preceding claims, 
characterized in that 

the touch pad is arranged to form control information for the dental 
device in response to the fact that the contact surface of the touch pad is 
pressed or something slides on it so that the material layers included in the 
touch pad touch one another at the point in question, in which case the current 
flow is interrupted in the electrode network included in the touch pad. 
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8. A dental apparatus according to any one of the preceding claims, 
characterized in that 

a detachable and disinfectable or disposable film is arranged to be 
attached to the contact surface. 

9. A dental apparatus according to any one of the preceding claims, 
characterized in that 

the touch pad is integrated into the dental apparatus. 

10. A dental apparatus according to any one of the preceding 
claims, characterized in that 

the touch pad is arranged to be placed under the backrest of the pa- 
tient chair included in the dental apparatus. 

11. A dental apparatus according to any one of the preceding 
claims, characterized in that 

the touch pad is arranged to form control information for the dental 
device through the computer so that the control information is modified on the 
basis of the patient information included in the computer. 

12. A method of controlling a dental apparatus, which comprises a 
dental device, a graphic display and a user interface connected functionally to 
one another, the user interface being used to control functions of the dental 
device, characterized in that 

the user interface is a touch pad which is functionally connected to 
the graphic display, which is used to show symbols describing the control func- 
tions of the dental device and a cursor, which can be moved and controlled 
through the touch pad, whereby the dental apparatus is controlled by moving 
the cursor on the display to the desired control function symbol and by select- 
ing the function in question. 
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